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OBJECTIVE

lation of the chiorite on in ‘cow manure, ‘under

i e ie d il
simulation of co dtlon applr able to use of 4XI Teat Dlp

BACKGROUND

The study is belng undertaken at the request of Dr Robert Kross to sattsfy o

regulatory requirements in the Netherlands Some parameters of the study are

therefore specified by the test protocols in use under the regulatory regime. In -

particular, the regulations specify that this study be done at a temperature of
10°C. ; o

~ TECHNICAL ISSUES

The total rate of degradatlon of chlonte ion is determlned by the sum of the rate" o

of reduction of chiorite by matenalsw_ ln the manure and that of any auto-

degradation of the chlorite. In a matri wlth a hrgh organic load reductlon is

any Ievels lrkely in the real-llfe appllcatton

The teat dip contains ‘about 2400 ppm ‘of chlonte |on If we assume that any' R

spillage of the teat dip is likely fo be diluted by a factor of at least 10 by
dispersion in cow manure we expect an initial concentration of chlorite ion equal
to no more than 240 ppm in the manure This would appear tobea

~ priori assumptron . - " @01562

Prior experience with chlonte determmatlons leads us to expect detectton fimits tn"'
the 5-20ppm range in a matrix with _high Ievels of co-extractibles. ‘We believe,

therefore, that a spiking level of 240 ppm chlorite will meet both of the above' o

requirements. The concentration is high enough to represent a reasonable
simulation of the actual conditions and makes for relatively straightforward
quantitation, yet low enough that it is unlikely to affect the substrates in the matrix .
to any great extent. '

likely to be simple as long as the reducmg capacuty of the matrix is large’”;
ﬁ compared to the amount of analyte added to the matrtx "In effect the process will
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' concentration of chlorite ion in cow ma

This study will attempt to determine whether, ‘under these conditions, the
falls below detectable levels within a

month.

" We believe that the reaction rate is likely to be duﬁng high and thét the chlorite

level is likely to fall to half, under these conditions, in minutes or hours. It should

- be sufficient then to monitor chlorite levels at intervals of 10 or 20 minutes.

It little or no change is seen overa few such periods, it remains easy to increase
the intervals. ’ ‘ RS St Aaciicia o vorc

If it tumns out that the rate is much lower, it may become necessary to extend the

-experiment into a second day.

If it tums out that the reaction rate is sufficiently low that multiple days are

required for the level to fall to half the initial concentration, it will become

necessary to redesign the experiment, with considerable change in logistics.

Finally, some miodification of the matrix may be desirable to ease handling and
sampling, in particular to ensure that added analyte is properly distributed

 through the matrix. This will require some dilution of the matrix with water. It is
-reasonable to suppos

pose that as long as this dilution is not excessive, the
experiment will not be compromised. Further, the worst-case is that reaction
rates will be lower than in the undiluted matrix. If that happens, the experiment
will produce an under-estimate of the rate of degradation, i.e. we will have an
overestimate of the time required for the chlorite ion level to fall to half under the
conditions. As long as this overestimate is itself shorter than one month, we will

have achieved the purposes of this study.

Discussions with Dr. Kross lead us to expect that a 1:1 aqueous dilution is likely
be satisfactory. This is, of course, subject to adjustment based on experience.

1. HPLC system, isocratic, with autosampler, UV detector at 214nM and Waters
Associates IC-PAK Anion HC column, 4.6mm id X 150mm, guard column, -

borate-gluconate mobile phase specified by Waters Associ

2. Sodium tetraborate, gluconic acid and acetonitrile (for mol
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Sodium chlorite stock solution (supphed by Dr. Kross)
~ Syringe filters, syringes and other consumables as needed
' ‘M:scellaneous Iaboratory glassware as needed

Circulating water bath or other su;table equupment for mamtenance of
'temperature at10°C , S

@mew

V. METHODOLQGY -

1 ure. Store under refngeratzon til ug - o
, 2.“Prepare a solutlon ) Jmng 240 ppm chlorite ion, at a pH of 10. Call thls
solution A, Bnng to 10°C. ,
3. Prepare a solution cg‘htalmng 240 ppm chlonte |on in delomzed water Call
this solution B. Bnng to 10° C. : :
4. Bring the manure to 10° C. | B i e
5. To a known welght of manure at 10° C ) “dd guantlty of solu’non A such thatm__:_ .
there is 240 ppm chiorite fon on onglnal basis, i.e. 1 ml of solution per gram of
; . manure. Mix well. Dilute with known amount of water to ensure’ appropriate
‘ - mechanical handlmg

, t, '.xpressed as ppm’ relative to original
we!ght of manure Thls provndesattme zero level. o N
8. To additional weighed portions of manure at 10° C add deionized water, also
at 10° C. Mix well and maintain at 10°;C.,Use these as blanks . Ensure that
the manure to water ratio is the same as in the rest‘of this study
9. To additional welghed portions of man 10° C add solution B, also at
10°C, so as to have 240ppm chlonte o onglnal manure \‘basus Mix welland
‘mamtaln at 10° C Dllute with water as for the time Zero experiment.
10. lmmedlately remove ahquots from blank and sample mlxtures and determine
the level of chlorite. If this level in t mple extract is lower than the time 0
level as determined above, make careful judgements as to any need to
‘stabilize analytlcal ahquots by adjustmg pH o
11.At intervals thereafter, take aliquots; adjust pH if appropnate based on
~ information derived from step 9 Determine levels of chiorite in these aliquots.
12 Examme the kmetlcs to obtam an estumate of the raﬂ of degradatnon |

The experiment will be contlnued for up to 48 hours the exact penod to be determmed -
based on evaluation of the data as it is collected. o

Print Date: 631599 e
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VI FINALREPORT

The final report wull provide complete documentatlon of the condmons of the
experiment. Results will be presented graphlcaily, as a plot of the chlonte
concentration agamst tme. - ;
‘The blank data wnll be used to determ e i any basellneproblemsdevelopasthe o

. expenment procee ds > o Bhrtmscotsiandl bbbt i vt otk

Pamoatooansm e
P A GMONTE-KROSS\hi-manis
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Actual concentration of chlorite used in the stud'yk-? |

The chlorite solutions used in thrs study were preparednby dllutlon‘of a 30 7% -
sodnum chlonte provnded by Dr Hobert Kross Con nient seri

Solutions at this concentratlon were prepared in delonlzed water and in dllute sodlum'
hydroxide (0.01 N)

Actual dilution relatrvetomanure S e e e

_ Preliminary experiments showed that in order to obtam appropnate analytrcal aquuots ofiﬂ -
the sample extracts a net dilution of 4:1 relative to ‘original manure was needed

. Accordingly portions of manure were prepared as follows:

Blanks: ;
A known welght of manure was dnluted wrth 3 ml of w ter’per gram of manure for a
net dilution of 4. Multiple blanks were set up. A given “blank tube” was discarded
when it was no longer convenlent to obtain analy’tlcaf ahquots from it. '

- Time zero expenment
To a known weight of manure 1 ml of alkalme chiorite sol

in 0.01 N sodium hydroxrde) per gram of manure was ‘added to produce a mlxture
with a chlorite level equal to 229 ppm on a manure basis. mixture was further
diluted with 2 ml of water per gram of manure, to produce a net culutuon by 3ml of
aqueous media per gram of manure, for a net drlutnon of 4 tlmes ' '

(229 ppm chlorite ion

o

Degradatron §tudy - | )
To a known weight of manure 1 mi of chion

deionized water) per gram of manure was added to produce a mlxt

level equal to 229 ppm on a manure basis. This mixture was further -
-of water per gram of manure, to produce a net drlutlon by 3 mI of aqueous medra per R

gram of manure, for a net dllutlon of 4 times. {}01566 —

(229 ppm. chlonte ion in o

| . Multiple sub-samples were set up for t
- wereplaced at 10° C. An analytlcaf aquuot w

Print Date: 03/15/99 o N P
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o suspended in the medium by shaking the tube thoroughly and the tube was malntalned,“ o

. Print Date: 03“5’99

5 min and an aliquot was transterr

Cert‘ifie’”d La"borétbr’ies” ‘l’nc;' o

specified period of time. Each sub-sample was drscarded after sampllng for liquid |
chromatography Exact welghts of manure were recorded in each lnstance

- Chlorite solutions and water were added usung 10ml graduated prpettes

MATERIALS AND METHﬁﬁ@

Materials and methods are documented in this sectron only as needed for clanfrcatron of
detail relative to the protocol

Fresh manure was collected at a farm and malntamed at refrlgerator temperatures
Preparation and handlmg of test mixtures. R

The manure and reagents were brought to10°Cina water bath pnor to ivml_xlng The
mixtures were maintained at 10°C for the appropnate penod of tlme, then e tnfuged for |
mi polypropylene syringe fitted with a syringe

filter with a PTFE membrane W|th 0.451 p
analysis. i

50 ml polypropylene centrlfuge tubes with screw~caps were used for samples, blanks

and the time zero experiment.

A single portion was used for the ti
sodium hydroxldeﬁdld not raise | pH meanlngfully, so a few drops of 25% sodium

hydroxide solutlon were added to raise the pH to just above 1

One sub-sample (and therefore one tube) was prepared for e i

degradation experiments. Individual tubes were discarded after aliquots were taken for -

HPLC analysis.
Blanks were reused. After pomons were removed for HPLC analys:s the manure was re-‘ |

again at 10° C.

ore: size. The filtrate was collected for HPLC

me zero experiment. The solutlon ofchlorite in 0.01N
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Chromatographic conditions:

Mobile phase for HPLC:
Sodium gluconate (16 g), boric acid (18 g) and sodium tetraborate decahydrate (25
g) were dissolved in about 500 mi deionized w er. Glycerin (250 ml) was added and
the mixture was made up to 1 L with deioni ater. This concentrate was kept in

the refrigerator and used as needed for production of mobile phase.

The actual mobile phase was made by taking 20 ml of the above concentrate and

120 ml of acetonitrile and making up to 1 L with deionized water.
A flow rate of 2 ml/min provided retention time of about 4 min for chlorite.

A baseline dip was seen shortly before the chlorite peak. This dip was essentially

constant over the duration of the experiment. The size of the chiorite peak was

estimated as the height of the peak above the nominal baseline.

Using this height as the estimate of responss, chiorite ion concentration was calculated .
as final concentration in the solution. The time zero experiment represents 229 pg
chlorite jon per gram of manure. The actual concentration in solution is, of course.

lower, because of the dilution of the sample.
The analytical standards were of 57.2 pg/ml concentration, expressed as chiorite ion.

Alkaline solutions provided slightly elevated response relative to solutions made in
deionized water. Consequently the time zero experiment was analyzed against a

standard solution prepared in 0.01 N sodium hYd"’QXid?f

The degradation samples were analyzed against a standard prepared with deionized
water and maintained in the refrigerator to minimize auto-degradation of chiorite. This
standard showed quite constant response at the hpic over the p’eriodgf the experiment.

N N,

- i 004
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Final concentrations of chlorite ion in the test mixtures are shown below. Exposure time

includes time spent in the centrifuge. Concentration on a manure basis is estimated by

nommalizing the time zero value to 229 ppm to account for the effective dilution of the
experiment. , : Wtehihiih ot LA

Exposure tlme(hours) orite concentration | Chlorite concentration

in solution . . on manure basis

e | (pPM) _ (ppm)
0 .5 229

1 45

1 —_ 45

t

a—h
—t

20

4

5
24
48

{onfen]

—50

Blanks increased sn'g‘huy over the é&tjrsé of the expenment At the beginning they

showed a peak height equivalent to about 1 ppm chilorite in solution or about 4 ppm on
a manure basis. At the end of 48 hours the blanks were at about 3 ppm chilorite in the

final solution, or about 12 ppm on a manure basis

Treatment of the 48 hour extract 'with a few crystals of sodium thiosulfate does not

- cause any immediate change in the size of the chlorite peak. It therefore seems unlikely

that the residual peak at that stage is actually chiorite. It may represent the background
level of interference from some species in the matrix. It is, however, not clear why the
peak is somewhat larger than the blanks seen during this experiment, -

Attached are copies of the relevant chromatograms for blanks, the time zero experiment

~ and the extracts for the degradation experiment. It should be noted that the decline in

chiorite concentration is quite rapid and that in less than two days under the
experimental conditions the chlorite seems to have disappeared.

E:\HOME(CAGMGMM-’KHOSS‘:M-MU,M
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* Theratooflossof chiorite ion in manure is quitehigh.

* The chlorite is essentially completely consumed in less than 24 hours. The duration
of this experiment appears to provide an upper limit on the period of persistence of

e At a level of 229 ppm on manurebasis the reducing capacity of manure is not
exceeded. , , e o

iONL
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